INTRODUCTION {#sec1-1}
============

Osteoporosis is a systemic skeletal disease characterized by low bone mass and microarchitectural deterioration of bone tissue. This situation increases the risk of fracture and bone fragility.\[[@ref1]\] Bone mineral density (BMD) is responsible for 60%--90% of bone strength. Osteoporotic bones have same size and appearance as the normal bone from the outside but have a thin layer of cortical bone and trabecular bone loss inside and are more fragile than normal bone. Low BMD is the most important predictor of fracture risk.\[[@ref2]\]

Estrogen levels begin to fall at menopause. Serum estradiol levels remain fixed at under 30 pg/ml 1 year after menopause. Lower estrogen levels increased osteoclastic activity, reduced osteoblastic activity in the bone, and are responsible for rapid bone loss in women.\[[@ref3]\]

The most common symptom is bone pain in patients with postmenopausal osteoporosis (PO). Patients may be asymptomatic until trabecular bone loss reaches 30--40%. The most common physical complaints are pain due to fractures, reduced mobility, spinal deformity, and shortened height. Older age, low-income levels, lack of activity, sedentary lifestyle, duration of menopause, and history of fractures are associated with a decrease in BMD.\[[@ref2]\]

Several methods have been developed to assess health status and quality of life (QoL) associated with osteoporosis, including a QoL questionnaire from the European Foundation for Osteoporosis-41 (QUALEFFO-41). It is a simple test which is clearly understandable and repeatable. High scores are associated with low QoL.\[[@ref4]\] Validity and reliability studies for QUALEFFO have been conducted in Turkey.\[[@ref5]\]

Major depression has been repeatedly reported to be associated with low BMD in the spine and hip. Excessive activity of the hypothalamic-pituitary-adrenocortical axis has been consistently demonstrated in major depressive disorder, whereas depressive symptoms have been reported in patients with osteoporosis, especially in the postmenopausal period.\[[@ref6][@ref7]\] Panza *et al*. reported that depression has frequently been associated with osteoporosis. However, the nature of this link, and whether it is direct or indirect, remains to be explored.\[[@ref8]\]

Bisphosphonates are the most commonly used drugs for the prevention and treatment of osteoporosis. Once-yearly zoledronic acid (ZA) 5 mg is a type of bisphosphonate. ZA prevents bone resorption by inhibiting osteoclasts.\[[@ref9]\]

The purpose of this study was to investigate the effectiveness of once-yearly ZA 5 mg on depression and QoL in the women with PO.

MATERIALS AND METHODS {#sec1-2}
=====================

A total of 88 newly diagnosed women in 2 years between 2012 and 2014 with PO referred to the endocrinology clinic of Samsun Ondokuz Mayıs University Medicine Faculty and treated with once-yearly ZA 5 mg (ACLASTA^®^ Novartis) were included in this self-controlled prospective cohort study. ZA was chosen for PO treatment because of proven efficacy, ease of use, low cost of treatment, and not requiring follow-up. ZA is the most frequently used drug in the prevention and treatment of osteoporosis. ZA 5 mg was granted the license in 2008 in our country. ZA 5 mg is used as intravenous (IV) infusion once a year. We compared the QoL before and after ZA treatment in the women with PO. Our study does not include control group. Sample size was determined according to year between 2012 and 2014. BMD levels were measured by dual-energy X-ray absorptiometry (DXA) from the lumbar (L~1~--L~4~) and femoral neck regions. Diagnosis of osteoporosis was made according to the World Health Organization criteria. Osteoporosis is ≥ 2.5 standard deviations below the mean BMD of healthy adults of the same sex and race.\[[@ref10]\] A QoL questionnaire from the QUALEFFO and Beck Depression Inventory (BDI) was given to patients at baseline and 12 months. The QUALEFFO-41 questionnaire has five domains, with 41 items in total: pain (5 - items); physical function (17 - items); social function (7 - items); general health perception (3 - items); and mental function (9 - items). Poor QoL translates to higher scores in QUALEFFO-41. We used Turkish validation of QUALEFFO-41 test for our study.\[[@ref5]\] Exclusion criteria were as follows:

Active psychiatric diseasesActive hematological, oncological cancersSecondary osteoporosisActive metabolic bone diseasesPreviously received treatment for osteoporosisFractures (osteoporotic, traumatic)Stage 4--5 renal failure (creatinine clearance ≤ 30 ml/min)Hypercalcemia (≥11 mg/dl) or hypocalcemia (≤8 mg/dl)Bone and joint deformities affecting static standing alone.

Written informed consent was obtained from each participant following a detailed explanation of the objectives and protocol of the study, which was conducted in accordance with the ethical principles stated in the "Declaration of Helsinki" and approved by the Institutional Ethics University Committee Approval Number is 71522473.050.02.05/54.

All patients were supported with daily oral Vitamin D (880 IU) and oral calcium (1000 mg).

Statistical analysis {#sec2-1}
--------------------

SPSS version 17 (SPSS Inc., Chicago, IL, U.S.A) software was used to perform statistical analyses. Kolmogorov--Smirnov test was used to determine normality. Mean differences of continuous data were measured through *t*-test, and median differences of categorical data were measured by Mann--Whitney U and Fisher\'s exact tests. Differences between parameters before and after treatment were assessed by paired sample *t*-test. The *P* value was set at \< 0.05 level.

RESULTS {#sec1-3}
=======

Eighty-eight women with PO agreed to participate in this study. Demographic characteristics are shown in [Table 1](#T1){ref-type="table"}.

###### 

Demographic characteristics

![](JRMS-21-112-g001)

Once-yearly ZA 5 mg treatment was found to be effective for treating PO. Baseline mean L~1--4~ T-scores and femoral neck region were measured at − 3.30 and − 2.39 in DXA. L~1--4~ T-scores increased − 2.60 and for the femoral neck region increased − 2.09 after treatment at 12 months (*P* = 0.001) \[[Table 2](#T2){ref-type="table"}\].

###### 

The effects of once-yearly zoledronic acid 5 (mg)

![](JRMS-21-112-g002)

Pain scores decreased from 17.44 to 13.95 (*P* = 0.001); physical function scores decreased from 47.29 to 40.51 (*P* = 0.001); social function scores decreased from 20.4 to 16.67 (*P* = 0.001); general health perception scores decreased from 20.19 to 16.22 (*P* = 0.001); mental function scores decreased from 32.1 to 30.9 (*P* = 0.001); and total scores decreased from 27.48 to 23.65 (*P* = 0.001) after once-yearly ZA treatment \[[Table 3](#T3){ref-type="table"}\].

###### 

Changes in domains of quality of life questionnaire from the European Foundation for Osteoporosis-41 and Beck Depression Inventory

![](JRMS-21-112-g003)

The BDI includes 21 items. A maximum of three points are obtained from one item. The maximum point total is 63 for the inventory. Higher scores indicate depression. BDI points decreased from 16.51 to 13.42 (*P* = 0.001) after once-yearly ZA treatment \[[Table 3](#T3){ref-type="table"}\]. Both BDI point levels are consistent with mild depressive symptoms, but the decrease in BDI points was statistically significant.

DISCUSSION {#sec1-4}
==========

There are three primary results of this study. Once-yearly ZA treatment is an effective treatment for PO. Once-yearly ZA treatment improved QoL and reduced depression. Our study is the first demonstrating the relationship between once-yearly ZA treatment and both QoL and depression in the literature.

ZA is an IV bisphosphonate containing nitrogen. It has a prolonged dosing interval and fewer side effects than other bisphosphonates.\[[@ref11]\] Once-yearly ZA can be used in treatment and prevention of PO and glucocorticoid-induced osteoporosis as well as treatment of male osteoporosis.\[[@ref12]\] A meta-analysis of nine clinical trial showed that ZA is an effective treatment for osteoporosis. Significantly, higher BMD and lower fractures were found.\[[@ref9]\] In our study, ZA treatment was found to be effective in terms of BMD levels as in 9\'s clinical trial.

There are many studies examining the effects of osteoporosis on QoL in the literature.\[[@ref12][@ref13][@ref14][@ref15][@ref16][@ref17][@ref18]\] Some of these studies were conducted with patients with osteoporosis,\[[@ref13][@ref15][@ref16][@ref17][@ref18]\] and some were conducted with patients with osteoporotic fractures.\[[@ref14][@ref19]\] In all of these studies, osteoporosis with or without fracture was found to be related with low QoL. In the literature, we found only one study demonstrating the relationship between once-yearly ZA treatment and QoL.\[[@ref20]\] ZA treatments were found to be effective in PO and increase QoL, but the QUALEFFO-41 questionnaire was not used in that study. Ours is the first study showing the relationship between once-yearly ZA treatment and QoL using the QUALEFFO-41 questionnaire in terms of depression. Our results are similar to those of previous studies.

Depression is associated with several chronic conditions such as diabetes mellitus,\[[@ref21]\] cardiovascular diseases,\[[@ref22]\] menopause,\[[@ref23][@ref24]\] and osteoporosis.\[[@ref25][@ref26][@ref27]\] The most common symptom is bone pain due to osteoporosis. Osteoporosis may cause limitations in movement as well as fractures. These limitations in movement, as well as pain, lead to breaks in daily activity, and patients may become isolated. Development of depression often begins in osteoporotic patients. In our study, our patients scored 16.51 points for BDI at the beginning of the once-yearly ZA treatment. These results are consistent with mild depressive symptoms. Our patients' BDI points decreased to 13.42 in the 12^th^ month. These results are consistent with some mild depressive symptoms as well, but the decrease in BDI points was statistically significant.

Our study also suffers from certain limitations. The most important one is the small number of participants and the short study duration. The other is that we did not compare our participants with participants who not using ZA treatment for osteoporosis. It would be unethical to deny active treatment to patients with osteoporosis.

CONCLUSION {#sec1-5}
==========

Once-yearly ZA treatment is effective in PO while also increasing QoL and decreasing depression. Once-yearly ZA treatment is easy to use and has fewer side effects. This treatment may be used as the first choice for patients with PO. More extensive studies are needed to further examine this subject.
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